BMP receptor 1b is required for axon guidance and cell survival in the developing retina.
Previous work has documented the importance of BMPs in eye development. Loss-of-function studies in mice, with targeted deletions in either the Bmp7 or Bmp4 genes, have shown that these molecules are critical for early eye development. On the basis of the asymmetry in the dorsal-ventral expression patterns of several members of this family, it has been proposed that these molecules are critical for some aspect of dorsal-ventral patterning in the eye; however, it has been difficult to test this hypothesis because of the early requirement for BMPs in eye development. We have therefore examined the effects of loss of one of the BMP receptors, the BmprIb, on the development of the eye by using targeted deletion. We have found that BmprIb is expressed exclusively in the ventral retina during embryonic development and is required for normal ventral ganglion cell axon targeting to the optic nerve head. In mice with a targeted deletion of the BmprIb gene, many axons arising from the ventrally located ganglion cells fail to enter the optic nerve head, and instead, make abrupt turns in this region. A second phenotype in these mice is a significantly elevated inner retinal apoptosis during a distinct phase of postnatal development, at the end of neurogenesis. Our results therefore show two distinct requirements for BmprIb in mammalian retinal development.